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Now, if we confine attention for a moment to any pair of homologous elementary blocks in the two structures, considering them by' themselves, and regarding the immediately adjoining elementary blocks which meet them face to face as being objects external to them, though not external to the entire structures, we may observe, from the nature of the case, since the elementary blocks are extremely small in comparison with the structures of which they form parts, that each of them, in being strained, can only be homogeneously strained and homogeneously stressed throughout its body. We can then obviously see that if the two are similarly strained from their forms when free, the strains being homogeneous throughout each of them, the two must be exerting, out from themselves, at their homologous faces, stresses similarly disposed, and equal in intensities, or proportional in total amounts to the areas of those faces. Or, in other words, the homologous faces of the pair of elementary blocks must be exerting out from those blocks, on objects external to them, systems of forces similarly disposed, and proportional in total amounts to the areas of the element faces, or to the squares of homologous linear dimensions of the two entire structures to which the single elementary blocks of the pair respectively belong. Thus such pairs of the elementary blocks as have homologous faces so situated as to receive the action of the forces applied from sources external to the entire structures, can only be exerting outwards against these forces their own stresses already specified as being similarly disposed, and proportional in total amounts to the squares of homologous linear dimensions of the structures. Conversely we see that the forces applied from without, subject to which the two similar structures will be, at all homologous places, similarly
either structure beyond limits of elasticity, and provided that the ordinarily existing condition of elasticity (known as Hooke's law), and which may be briefly described as stress proportional to strain, or more precisely, as unital stress proportional to unital strain, applies truly to the material of the structures, the conclusions arrived at here as to the similarly applied forces and the similarity of the strains and stresses produced by them, will be in no degree affected by the antecedent existence or non-existence of internal stresses in the structures when free from forces applied from without. In respect to this subject, reference may be made to a paper by the author, published in the Cambridge and Dublin Mathematical Journal, November, 1848, " On the Strength of Materials, as influenced by the Existence or Non-Existence of certain Mutual Strains among the Particles composing them." [See supra, p. 334.]